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 Global smart sensor technology used in healthcare, automotive, environment, 
agriculture, smart cities, and energy applications.

 As of 2024, there are approximately 18.8 billion connected IoT devices 
globally and is expected to reach approximately 32.1 billion by 2030

 Role of edge-of-the cloud devices and the generation of big data are expected 
to drive the creation of new ecosystems and include 11% of the world 
economy by 2030

 The compound annual growth rate (CAGR) for the smart sensors market is 
expected to be around 19.0% between 2024 and 2030.

 North America/Canada having the largest share of the market followed 
closely by the Europe, Asia and the rest of the world

Introduction
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Technology Market

1.MEMS (Micro-Electro-Mechanical 
Systems): This segment is expected to hold a 
significant share of the market, driven by its 
applications in consumer electronics, 
automotive, and industrial sectors. USD 35 
billion by 2030

2.CMOS (Complementary Metal-Oxide-
Semiconductor): CMOS sensors, primarily 
used in imaging applications, are anticipated to 
grow substantially. USD 25 billion by 2030

3.Optical: With the increasing demand for 
miniaturized and integrated sensor solutions,  
USD 20 billion by 2030
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Technology Market by sector 
Global values 2024  2030

Healthcare: $15.6  $37.7 billion

Energy: $10.9  $26.1 billion

Automotive:$18.7  $43 billion

Smart Cities:$14.8  $35 billion

Environment: $7.5  $17.6 billion

Agriculture: $5  $15 billion

Sources:
grandviewresearch.com
mordorintelligence.com
market.us
emergenresearch.com
theinsightpartners.com
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Technology Status & Requirements

A key challenge in the development of smart sensor systems is that a “one size fits 
all” approach is not possible due to the myriad of different deployment scenarios

Consequently, new or existing sensing paradigms must be developed or modified to 
render them fit-for-purpose

Medical - Highly sterile Automotive - Temperature On-Farm
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 Concept 1—Motion Sensors

 Concept 2—Pressure Sensors

 Concept 3—Advanced Drive Assistance Systems

 Concept 4—Environmental Sensors

 Concept 5—Agri-food Sensors

 Concept 6—Sensors for Medical and Healthcare Applications

 Concept 7—Molecular Diagnostics

 Concept 8—Native CMOS-based physical sensor interfaces

Application Concepts 2020
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 Concept 1—Motion Sensors

 Concept 2—Pressure Sensors

 Concept 3—Advanced Drive Assistance Systems

 Concept 4—Environmental Sensors

 Concept 5—Agri-food Sensors

 Concept 6—Sensors for Medical and Healthcare Applications

 Concept 7—Molecular Diagnostics

 Concept 8—Native CMOS-based physical sensor interfaces

 Concept 9—Sensors for energy (new)

 Concept 10—Sensors for Smart Cities (new)

Sensor Concepts 2024
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Challenges
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Challenges
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Challenges



11ESSERC 2024 Workshop Emerging technologies in Advanced Computation, Advanced 
Functionalities, Ground-breaking Technologies: Impact on International Cooperation

Existing approach: laboratory-
based assay
• Costly and time-consuming processes
• High-cost instrument and experts required

Farm to Fork – driving innovation
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Water Framework Directive – watchlist
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Watchlist driving sensitivity
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Driving new technologies…

Electrochemical Sensors

Optical Sensors

MEMs Sensors
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Research Challenge: 
Controlling electrode – molecular interactions at the nanoscale
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Driving new paradigms…Cellular Sensors

PFAS

Output, e.g. 
pyocyanin

Real-time, Cell-
based 

Monitoring Data
to End-Users

Bacterial cell

 BioSensei Project ID 101135241,   HORIZON-CL6-2023-
ZEROPOLLUTION-01-6 Living cells as indicators of target 
molecules.

 Electrochemical detection of molecules emitted from cell state.
 Developing multi-modal sensing modules.
 Integration and packaging of live cells (Safe & Sustainable by 

Design)

 BioSensei Project ID 101135241,   HORIZON-CL6-2023-
ZEROPOLLUTION-01-6 Living cells as indicators of target 
molecules.

 Electrochemical detection of molecules emitted from cell state.
 Developing multi-modal sensing modules.
 Integration and packaging of live cells (Safe & Sustainable by 

Design)
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Conclusions

 Global smart sensor, market is still growing, CAGR 19.0% with the US having 
the major share

 As of 2024, there are approximately 18.8 billion connected IoT devices 
globally and is expected to reach approximately 32.1 billion by 2030

 Challenges identified for the More than Moore whitepaper 2020 still mostly 
relevant

 Landscape has changed increased focus on environmental sustainability

 Driving innovation in new, highly sensitive and more versatile sensors 
requiring more advanced sustainable (bio)materials innovation and 
integration


